


















































6. Streams: Small streams were generally not identifiable for two
reasons.

a Overhanging trees obscured water features from
satellite sensors.

b. A small stream occupies only a part of each pixel. The
remainder of the pixel was some form of vegetation.
This mixed class of water and vegetation yilelded nearly
70 of the 255 clusters of data.

7. Other Cover: The imagery also may be well-suited for
1dent‘llfyi.ng other cover types such as timber cutover areas and
agriculture. For example, a known timber trespass site of three
acres was clearly identified. However, the project team made no
systematic effort to validate these land cover interpretations.

The imagery can be used to generate maps of fairly large detail
with significant applications even for site resource management
and planning. Figure 3 indicates cover type for one section of land
generated from Ducks Unlimited imagery. Each square in the
section is slightly smaller than a quarter acre in size. Potential
applications for data of such great detail are tremendously varied.
irtually every resource-rnanag;jng discipline would benefit from
development of an accurate data base with this level of detail

Development of such a data base is possible and feasible.
However, much additional work is required to develop a better
understanding of the strengths and limitations of satellite imagery.
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FIGURE 3
Township 139 N Range 37 W Section 13
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Polygon overlay represents Phase Il stand boundaries.
Notice the diversity of stand types within phase Il borders.

Naotice how much data is provided by the satellite imagery '
for a single section of land.




B. Resource Management Applications

1. Timber Management: Timber species identification with the Ducks
Unlimited imagery appears to hold promise as a way to quickly update
some inventory data and to include private lands in the assessments.
Several additional applications may be feasible but were not addressed
by the work team. These include:

a assessing survival rates in plantations,
b. monitoring disease and insect infestations,

c. identifying areas of temporary flooding,

d. monitoring trespass logging.

By combining imagery data with other computerized GIS (Gecgralphic
Information Systems) files, marketing applications may be feasible. For
example, imagery-interpreted timber data combined with public
ownership, transportation network and mill location might be capable of
identifying opportunity areas for studying the location of new paper mill
development.

2, wildlife Management: Identifying forest openings and vegetative

species diversity are ideal wildlife applications of satellite imagery. The

satellite imagery is effective in locating small timber stands (one to five

acres) which are overlooked in traditional inventories. Habitat

gn)fproveglents can be planned more effectively with the use of that
ormation.

3. Water Resource Management: Satellite imagery provides a clear open
water signature that has several applications, especially since imagery is
available for several dates in any given dslr_ear. For example, satellite
tmaﬁ::lry in combination with USGS hydrography information could be
useful in local water planning efforts or in developing improved estimates
of protected waters acreage. The interface of shoreland and water
classes will limit some applications, however.

Wetland applications are uncertain. It should be possible to use imagery
to identify vegetative gattems in bogs. However, this imagery application
has not been explored to any great extent.

Ins , the project indicated that pre-classified satellite image
data from gucks Ungim.ited have potential for a variety of resource v
management applications. Even greater potential is likely if unclassified
data are used. However, considerable additional exploratory efforts are
needed to better determine appropriate uses of the imagery.
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VII. RECOMMENDATIONS

The DNR should further explore the use of satellite imaﬁeﬁry for
resource management applications. It is especially useful to
continue this effort now while the 1987 Ducks U ted imagery
is current. The DNR should contact Ducks Unlimited to explore
further cooperation in using their imagery.

LMIC should develop a way to extract townships of data from the
master image file with options for including overlays of information
from other files. These files should be available to field personnel
for their use in resource management. LMIC should work with
DNR field staff to help explore ap%ropriate applications of this data
and to more fully evaluate their effectiveness. :

The DNR, in cooperation with LMIC and the Remote Sensing Lab,
should develop a training program that educates regional staff to
use EPPL7 and satellite imagery. Such education could be
completed with two single-day training sessions. Data sets should
be tgrepared to allow DNR regional staff an opportunity to work

with real data from their region. Those training sessions should
further explore and evaluate applications of the automated imagery
data for resource management.

The DNR should assess options for ?rocessing satellite imagery.
Those options include further use of Ducks Unlimited processed
data, use of the University of Minnesota Remote Sensing
Laboratory to process data, or to establish cooperatively with
LMIC, a state agency satellite imagery processing effort. The
assessment should weigh findings developed in this study as well
as information developed by two studies ("Satellite Inventory of
Minnesota Forest Resources” and "The Biological Inventory and
Geographic Information Systems Development of Big Stone and Lac
Qui Parle Counties, Minnesota") conducted by the Minnesota
Remote Sensing Laboratory in cooperation with the DNR. This
recommendation would require funding support.

The DNR should establish a statewide network of plots for ,
establishing %round truth to interpret satellite imagery. This could
be accomplished through timber stand improvement. An
alternative would be to use field staff to verify vegetative types
identified by satellite imagery.
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